Repair of DNA damage induced by oxygen radicals in human non-proliferating and proliferating lymphocytes.
Repair of DNA lesions induced by oxygen radicals, generated by xanthine/xanthine oxidase (X/XO), was studied in human peripheral blood lymphocytes and in PHA-stimulated proliferating lymphocytes from 4 healthy subjects. The lesions included DNA-strand breaks (SSB) and other lesions that are converted to SSB under alkaline conditions. The frequencies of SSB were estimated by fluorometric analysis of DNA unwinding. Maximum production of SSB occurred within 10 min of incubation with X/XO at 22 degrees C; with 0.5 mM or higher concentrations of xanthine; and with 0.1-0.5 units/ml of xanthine oxidase. Proliferating lymphocytes repaired X/XO-induced SSB about 4 times more rapidly than lymphocytes. Lymphocytes repaired X/XO-induced SSB more slowly than SSB caused by gamma-radiation. These findings are consistent with the evidence that a number of DNA-repair enzymes have greater activity in proliferating cells than in resting cells. These findings also support the view that there are differences between the DNA damage due to oxygen radicals and that due to ionizing radiation.